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Abstract— Human resources are significant assets in an 
organization. To increase work motivation for employees, 
various strategies are needed, such as giving rewards to 
employees who excel, giving sanctions to employees who break 
the rules and training employees. Rewarding for employees at 
Universitas Budi Luhur (UBL) is still based on the subjective 
assessment of the leadership. Determination of employees who 
perform well also has not been based on standard criteria or 
assessment. Therefore, in this study, a decision support system 
was developed to conduct the best employee assessment and 
selection. This study uses the Simple Additive Weighting (SAW) 
method. The SAW method was chosen because it was able to 
select the best alternative from several alternatives. 
Determination of the best employees using nine criteria, namely 
discipline, appearance, achievement, interpersonal skills, the 
ability to provide input, does not cause problems, ability to 
cooperate, coordination skills, and motivating abilities. The test 
results using the ISO-9126 model for web-based DSS 
applications developed in this study indicate that the quality of 
applications is 81%, which means that the criteria are excellent. 
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I. INTRODUCTION
As a large educational institution in Jakarta, Indonesia, 
Universitas Budi Luhur (UBL) requires considerable human 
resource support. Human resources in the field of education 
can be divided into two types, namely teaching staff, aka 
lecturers and education staff, aka employees. In educational 
institutions, lecturers are indeed the primary resource and have 
a central role in the quality of education. However, the role of 
education staff or employees cannot be ignored. Employee 
support and performance is needed to support the learning 
process. 
Awarding is one of the efforts that can be made by 
an organization in improving employee performance. The 
results of the study by [1] conducted at a banking institution 
showed that giving rewards and punishments had a positive 
effect on employee performance. However, awards must 
be based on objective judgments as well as employee 
performance. Giving awards that are subjective or 
misdirected can cause shocks for employees. 
    At present, at UBL, giving rewards to employees is 
still done based on subjective judgments from the 
leadership. The assessment carried out does not use a 
standard assessment instrument, so it tends to produce 
inappropriate decisions. This form of appreciation for 
employees who have the best performance can be in the 
form of bonuses, facilities, outings, or opportunities for  
vacation. Based on these conditions,  this study  set  aims to
produce the best criteria for determining employees, and a 
decision support system (DSS) to help leaders evaluate and 
rank employees based on their performance. 
The Simple Additive Weighting (SAW) method is 
often known as the weighted sum. The basic concept of 
the method of Simple Additive Weighting (SAW) is to 
find a weighted sum of performance ratings on each 
alternative and criteria [2]. The SAW method requires the 
process of normalizing the decision matrix to a scale that 
can be compared with all available alternative ratings. 
Table 1 presents several studies that develop DSS to assist 
in decision making in various organizations. 
TABLE I. RESEARCH ON DSS DEVELOPMENT WITH SAW 
# Paper Research Objective Criteria 
1 [3] Implementation of 
TOPSIS and SAW 
method in giving 
customer rewards 
status of payments, the 
status of customer 
liveliness, extended 
subscription, the purchase 
amount, and the time of 
purchase 
2 [4] Determination of the best 
employees at PDAM 
Tirta Silaupiasa 
quality of work, discipline, 
working enthusiasm, and 
cooperation. 
3 [5] DSS for the feasibility of 
providing motorcycle 
loans to the HD Finance 
Leasing Company  
personality, down payment, 
ability, guarantee, condition 
4 [6] DSS for determining 
exemplary employees at 
PT. BRI 
attendance, productivity, 
individual assignments, 
responsibilities, supervisor 
ratings 
5 [7] DSS for selecting 
superior stocks 
income, gross profit, 
operating profit, net 
income, assets, PER (price 
to earnings ratio) 
6 [8] DSS for determining 
employees salary 
achievement, discipline 
attitude, years of service 
7 [9] DSS for determining 
employee salary increase 
rate 
achievement, discipline, 
attitude, work period 
In this study, a Decision Support System was proposed to 
determine the best performing employees at Budi Luhur 
University. The method used is the Simple Additive 
Weighting (SAW). The best criteria for determining 
employees are identified through interviews with related 
parties, especially the HR directorate, and observing current 
business processes. This research is expected to solve 
problems in determining the decisions of the best performing 
employees. 
Proc. EECSI 2019 - Bandung, Indonesia, 18-20 Sept 2019
438
II. METHODOLOGY
A. Research Framework
This study, we develop decision support systems for
recommending best performing employees using the SAW 
method. In carrying out research, a structured research 
framework is needed so that the research objectives can be 
adequately achieved. The research framework, as seen in 
Figure 1, becomes a reference in conducting research. 
Fig. 1. Research Framework 
The research framework begins by identifying the 
problems that occur in the research subject, which are then 
used as the basis for preparing the problem formulation and 
research objectives. The method used in identifying problems 
is interviews and observations directly in the research 
subjects. Furthermore, a literature study was conducted to find 
state of the art from related research. Based on the results of 
library studies and functional requirements analysis, DSS 
applications are designed by applying the SAW method. 
A prototype DSS application was developed based on the 
DSS design that had been produced in the previous stage. 
Furthermore, testing was carried out on DSS prototypes 
produced using the Blackbox and ISO-9126 methods. The last 
stage of the research is the preparation of research reports that 
contain analysis and discussion of the results of testing. 
B. Simple Additive Weighting (SAW)
According to [10], the SAW is a weighted method. The
basic concept of the SAW method is to find a weighted sum 
of performance ratings on each alternative on all criteria. The 
SAW method requires the process of normalizing the decision 
matrix to a scale that can be compared with all available 
alternative ratings. The SAW method recognizes two 
categories of criteria, namely, the benefit and the cost. The 
benefits criteria are getting bigger; it will have a positive effect 
on ranking. Conversely, the criteria in the cost category have 
a negative influence on ranking. In other words, the higher the 
value of the cost criteria, the lower the ranking will be. 
In general, four stages must be done in the Simple 
Additive Weighting (SAW) method and applied in this study, 
which is explained below. 
1) Determination of criteria and its weight: In this study,
criteria and weights were determined based on interviews and 
discussions with HRD in the UBL. In addition to the criteria 
and weight, the rating scale used in this study was also 
determined. The rating scale is used in the assessment process 
of each alternative. 
2) Alternative assessment: This study aims to assess
employee performance and produce employee 
recommendations with the best performance. Thus, in this 
study, alternatives are UBL employees. An assessment of 
each alternative is carried out by the supervisor directly from 
the employee, using an assessment form issued by the HR 
directorate. 
3) Making a decision matrix: The results of alternative
assessments for each criterion are presented in the form of a 
two-dimensional matrix. Next, an alternative value 
normalization process is carried out. Normalizing alternative 
values i for criteria j is done by equation (1). After the data is 
normalized, then the preference value (V) is calculated for 
each alternative i using equation (2). The preference value is 
a multiplication of the criteria weights with normalized 
values. 
ݎ௜௝ = ൞
ݔ௜௝
max(ݔ௜) ݂݅ ݆ ܽݎ݁	ܾ݂݁݊݁݅ݐ	ܿݎ݅ݐ݁ݎ݅ܽݔ௜௝
min(ݔ௜) ݂݅ ݆ ܽݎ݁	ܿ݋ݏݐ	ܿݎ݅ݐ݁ݎ݅ܽ
(1) 
௜ܸ = ෍ࢃ࢐	࢘࢏࢐
࢔
࢐ୀ૚
 (2) 
where Vi is the preference value for the alternative i, n is the 
number of criteria, Wj is the criteria weight, and rij is the 
normalized value for alternative i and criteria j. 
4) Ranking: The preference value (V) is done in such a
way that the best employee recommendations are produced. 
III. RESULT AND DISCUSSION
A. Ranking with the SAW Method
Table 2 presents the criteria for determining the best
employees in the UBL. Criteria are adopted from the 
employee performance appraisal form as the current 
assessment instrument. The assessment criteria consist of nine 
criteria. Meanwhile, for the weight of the criteria set by the 
HR department of the UBL. All criteria include the benefit 
category, which means the higher the value, the better. 
In this study, alternative data was obtained from data from 
UBL employees who were still actively working. The 
assessment of each alternative is carried out by direct 
supervisors based on predetermined criteria (see Table 2). The 
rating scale for each criterion is a Likert scale, as in Table 3. 
The employee assessment process is conducted in a closed 
manner. 
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TABLE II.  THE CRITERIA AND ITS WEIGHTS 
Code Criteria Weight Benefit / Cost 
C1 Discipline 10% Benefit 
C2 Appearance 10% Benefit 
C3 Achievement 20% Benefit 
C4 Interpersonal skill 10% Benefit 
C5 The ability to provide input 10 % Benefit 
C6 Does not cause problems 10% Benefit 
C7 Ability to cooperate 10% Benefit 
C8 Coordination skills 10% Benefit 
C9 Motivating abilities 10% Benefit 
 
TABLE III.  THE ASSESSMENT SCALE 
# Scale Value 
1 Not Good 1 
2 Pretty Good 2 
3 Good 3 
4 Very Good 4 
 
To simplify the calculation, in this study, ten examples of 
alternative data were taken randomly. Alternative data is 
encoded as A1, A2, A3, ..., A10. The first step in the ranking 
process using the SAW method is to create a value matrix for 
each alternative for each criterion (C1 - C9). Table 4 presents 
an alternative value matrix. 
TABLE IV.  ASSESSMENT MATRIX FOR EACH ALTERNATIVE 
Alternative Criteria C1 C2 C3 C4 C5 C6 C7 C8 C9 
A1 4 4 4 4 4 4 4 4 3 
A2 3 4 4 4 4 4 4 4 3 
A3 2 4 4 4 4 3 4 4 4 
A4 4 4 4 4 4 4 4 4 4 
A5 4 4 3 3 4 4 4 4 4 
A6 4 4 3 4 4 4 4 4 4 
A7 4 4 4 4 4 4 3 4 4 
A8 3 4 4 4 4 4 4 4 4 
A9 4 4 3 4 3 4 4 4 4 
A10 3 4 3 4 4 4 4 4 4 
 
The next step is to normalize alternative values (see Table 
4) so that the normalized values in the range of values are 0 to 
1. The normalization calculation is done by equation (1). 
Table 5 presents alternative normalized values. 
TABLE V.  THE NORMALIZED VALUE OF ALTERNATIVE 
Alter-
native 
Criteria 
C1 C2 C3 C4 C5 C6 C7 C8 C9 
A1 1 1 1 1 1 1 1 1 0.75 
A2 0.75 1 1 1 1 1 1 1 0.75 
A3 0.5 1 1 1 1 0.75 1 1 1 
A4 1 1 1 1 1 1 1 1 1 
A5 1 1 0.75 1 1 1 1 1 1 
A6 1 1 0.75 1 1 1 1 1 1 
A7 1 1 1 1 1 1 0.75 1 1 
A8 0.75 1 1 1 1 1 1 1 1 
A9 1 1 0.75 1 0.75 1 1 1 1 
A10 0.75 1 0.75 1 1 1 1 1 1 
 
After the alternative values are normalized, then the 
preference value (V) is calculated for each alternative, which 
is the sum of the multiplication of normalized alternative 
values with the weight of the criteria. Calculation of 
preference value (V) is done by Equation (2). Based on 
normalized alternative values in Table 5, alternative 
preference values (V) are calculated with Equation (2) and 
presented in Table 6. 
TABLE VI.  THE CALCULATION OF THE V-VALUE 
Alter-
native Calculation of V-values V 
A1 V1 = (1*0.1)+(1*0.1)+(1*0.2)+(1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1)+ (0.75*0.1) 0.975 
A2 V2 = (0.75*0.1)+(1*0.1)+(1*0.2)+(1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1)+ (0.75*0.1) 0.950 
A3 
V3 = (0.5*0.1)+(1*0.1)+(1*0.2)+(1*0.1)+ 
(1*0.1)+ (0.75*0.1)+ (1*0.1)+ (1*0.1)+ 
(0.75*0.1) 
0.925 
A4 V4 = (1*0.1)+(1*0.1)+(1*0.2)+(1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1) 1.000 
A5 V5 = (1*0.1)+(1*0.1)+(0.75*0.2)+(1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1) 0.950 
A6 V6 = (1*0.1)+(1*0.1)+(0.75*0.2)+(1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1) 0.950 
A7 V7 = (1*0.1)+(1*0.1)+(1*0.2)+(1*0.1)+ 
(1*0.1)+ (1*0.1)+ (0.75*0.1)+ (1*0.1)+ (1*0.1) 
0.975 
A8 V8 = (0.75*0.1)+(1*0.1)+(1*0.2)+(1*0.1)+ 
(1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1) 
0.975 
A9 V9 = (1*0.1)+(1*0.1)+(0.75*0.2)+(1*0.1)+ 
(0.75*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1) 
0.925 
A10 V10 = (0.75*0.1)+(1*0.1)+(0.75*0.2)+(1*0.1)+ 
(1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1)+ (1*0.1) 
0.925 
 
Based on Table 6, it can be seen that the alternative A4 
gets the highest value with a preference value of 1,000. 
Therefore, the A4 alternative is recommended to be the best 
performing employee. However, the final decision of the best 
employees is in the hands of the decision-maker. The DSS 
system only helps to provide recommendations. 
 
Fig. 2. Ranking Report of the DSS Application 
B. DSS Application Testing 
To find out the quality of the DSS application produced in 
this study, two tests were conducted. First, testing uses the 
Blackbox method to ensure the application functionality is 
running well. Table 7 presents several test scenarios for DSS 
applications. The test results show that all tested functionality 
works correctly. 
The second test aims to test the quality of the application 
based on input from the user. The method used is ISO-9126, 
which consists of four aspects of testing. The four aspects are 
functionality, reliability, usability, and efficiency. An 
instrument for assessing the quality of DSS applications from 
the four aspects is distributed to 10 respondents who are 
application users. 
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TABLE VII.  THE RESULTS OF THE DSS TESTING USING BLACKBOX 
# Modul Testing Scenario Result 
1 Login Displaying notifications The 
username cannot be empty 
Success 
2 Login Displaying notifications The 
password cannot be empty 
Success
3 Login Displays notifications 
successfully logged in and go to 
the dashboard page. 
Success
4 Alternative Data Display, add, change and delete 
alternative data. 
Success
5 Criteria Data Display, add, change and delete 
criteria data. 
Success
6 Alternative 
Assessment 
Display, add, change, and delete 
the assessment data. 
Success
7 SAW 
Calculation 
Perform calculation of the SAW 
method and display ranking 
results 
Success
8 Reports Display reports Success
9 Logout Exit from the application page Success
 
Figure 3 shows the results of the respondents' assessment 
of the DSS application produced in this study. The ISO-9126 
test results show that the quality of DSS in terms of 
functionality is 80% (good), reliability is 82% (very good), 
usability is 81% (very good), and efficiency is 85% (very 
good). Thus, overall, the quality of DSS applications, 
according to ISO-9126 testing, is 81% in the excellent 
category. 
 
Fig. 3. The DSS quality assessment of each aspect. 
IV. CONCLUSION 
Decision Support System with the method of Simple 
Additive Weighting (SAW) is only to help decision-makers in 
choosing the best-performing employees from several 
employee data choices. The system can display 
recommendations, but the final decision is still determined by 
the decision-maker. In this study, system testing is done by the 
black-box testing method and ISO-9126 testing method. 
Based on the results of testing with the Blackbox method, the 
decision support system application that is built can run well. 
Meanwhile, the results of testing ISO-9126 show that the 
quality of DSS in terms of functionality is 80% (good), 
reliability is 82% (very good), usability is 81% (very good), 
and efficiency is 85% (very good). Thus, overall, the quality 
of DSS applications, according to ISO-9126 testing, is 81% in 
the excellent category. 
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